Inhibition by neosurugatoxin and omega-conotoxin of acetylcholine release and muscle and neuronal nicotinic receptors in mouse neuromuscular junction.
Neosurugatoxin and omega-conotoxin, known to be specific ligands for the neuronal nicotinic receptor and Ca2+ channel, respectively, were previously claimed to exert no depressant action on the mouse neuromuscular junction. It was found that in preparations partially blocked with tubocurarine or with low Ca(2+)-high Mg2+ Tyrode's, both toxins, at 3-10 microM, depressed indirect twitches and either produced wanings (neosurugatoxin) or waxings (omega-conotoxin) of indirectly elicited tetanic contractions whilst in normal Tyrode's the contractile forces were not changed. In normal Tyrode's, neosurugatoxin decreased the amplitudes of spontaneous and evoked endplate potentials and enhanced the run-down of endplate potentials as did tubocurarine though with lesser potency. By contrast, omega-conotoxin (10 microM) decreased the amplitude of the evoked but not of the spontaneous endplate potential in low Ca(2+)-high Mg2+ Tyrode's, and produced facilitation of endplate potentials, instead of run-down, on repetitive stimulations. Higher concentrations of omega-conotoxin appeared to depress quantal release in normal Tyrode's. The effects were all reversible. The prolonged endplate depolarization found in preparations treated with neostigmine or 3,4-diaminopyridine, was partially depressed by both toxins. The results suggest that neosurugatoxin blocks the neuron and muscle nicotinic receptors in the neuromuscular junction with comparable potency. The pharmacology of the nicotinic receptor on motor nerve terminal seems more similar to the muscle nicotinic receptor than to that on autonomic ganglia or brain. On the other hand, omega-conotoxin seems to block a small fraction of Ca2+ channels on the motor nerve and decreases the quantal release of evoked endplate potentials.